Down regulation of beta adrenergic receptors in S49 lymphoma cells induced by atypical agonists.
The ability of the atypical agonists celiprolol and pindolol to induce sequestration and down regulation of beta adrenergic receptors was investigated in S49 lymphoma cells. Sequestration was measured as the loss of binding sites for [3H]CGP-12177, a hydrophilic radioligand that binds only to surface beta adrenergic receptors at 6 degrees C. Down regulation was measured as the loss of binding sites for [125I]iodopindolol, a lipophilic radioligand which at 37 degrees C binds to both surface and sequestered receptors. Pindolol and celiprolol do not stimulate adenylate cyclase in membranes from wild-type (WT) S49 cells or do they induce the sequestration of beta adrenergic receptors on intact cells. Incubation of WT S49 lymphoma cells with isoproterenol for 24 hr resulted in the loss of 75% of total cellular beta adrenergic receptors (down regulation). Exposure of WT S49 cells to pindolol or celiprolol for 24 hr resulted in the loss of approximately half of the total cellular beta adrenergic receptors. In mutant S49 cells [cyc- (variant of S49 lymphoma cells which lacks Ns activity) and UNC (variant of S49 lymphoma cells in which Ns is present but cannot interact with beta adrenergic receptors)] in which interaction of beta adrenergic receptors with the stimulatory guanine nucleotide binding regulatory protein (Ns) does not occur, a 24 hr incubation with isoproterenol caused the loss of approximately half of the beta adrenergic receptors, whereas pindolol and celiprolol caused no change in the number of receptors. These results suggest that there are two mechanisms of down regulation of beta adrenergic receptors in S49 cells.(ABSTRACT TRUNCATED AT 250 WORDS)